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In this issue of Blood, Bolaños-Meade et al reported the results of the randomized phase 3 study Blood and Marrow Transplant Clinical Trials Network (BMT CTN) 0802. 1 It compared the addition of mycophenolate mofetil to steroids vs steroids/placebo to treat newly diagnosed acute graft-versus-host disease (GVHD). Unfortunately, it failed to show a significant difference in outcomes.
I
n writing this commentary, I could not avoid the temptation to make a literary analogy. That brings me to Alonso Quixano, aka Don Quixote, a complex character that, according to one of the possible interpretations of Miguel de Cervantes' masterpiece, reflects the end of chivalry, a man who represented the transition of times. In his highly unorthodox ways, Quixote seemed to get more and more "rational" toward the end of the book. Cervantes, as an author, made the leap from chivalric romance to modern literature.
2 I believe we are witnessing a similarly important transition in our field of hematopoietic stem cell transplantation. Steroids remain the standard of care for the treatment of GVHD. This statement has held true since the 1970s, and GVHD remains a major cause of treatment failure for recipients of allogeneic transplants. The paucity of randomized, multicenter studies in this field reflects both the complexities of the problem and the lack of a collaborative instrument to mediate and coordinate such efforts in the United States. The latter changed dramatically with the creation of the BMT CTN. As a matter of fact, the study reported here stems from a previous prospective randomized phase 2 study (BMT CTN 0302) that evaluated GVHD response rates to pentostatin, mycophenolate mofetil, denileukin diftitox, or etanercept added to steroids for the first-line treatment of acute GVHD. The best outcomes were observed with mycophenolate, and included a day 56 GVHD-free survival of 71%. 3 Although somewhat frustrating in that the hypothesis that led to the phase 3 trial turned out to be refuted, the logical sequence of questions posed here point to the inability of underpowered studies (usually performed by single institutions) to replace larger randomized studies (ideally multicenter), and also reinforce the need to support the infrastructure that makes such studies possible.
The benefit to our patients is clear. In the big scheme of disease prevalence, hematologic malignancies (the main indication for allogeneic transplantation) are a relatively small fraction of the universe of conditions that need treatment improvement. GVHD occurs in a fraction of those patients, and due to the small numbers, attracts less attention from the public and medical community at large (although it certainly does not feel like an orphan disease to our patients and to hospital staff who take care of them). Therefore, in order to answer critical questions and to achieve strength in numbers, cooperative efforts are needed. The role of the National Heart, Lung, and Blood Institute (NHLBI) in supporting the BMT CTN enterprise cannot be overemphasized.
As for the trial itself, the mycophenolate arm had more advanced disease patients than the placebo group, likely explaining the decreased disease-free survival in the former subgroup (10% inferior, although this did not reach statistical significance). BMT CTN 0802 conclusions do not necessarily apply to "alternative" donor cord blood or haploidentical transplants, or to pediatric patients, given the underrepresentation of these patients in the population studied here. It is interesting to know that day 56 GVHD-free survival, the primary endpoint for 0802, was 3178 BLOOD, 20 NOVEMBER 2014 x VOLUME 124, NUMBER 22
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.5% vs 50.4% for the controls. This should be compared with 47% on the nonmycophenolate arms of the preceding study 0302, which provided the lower boundary for estimating efficacy in this randomized comparison. Ultimately, the trial was stopped early because the futility rules were triggered after the first planned interim analysis.
Where do we go from here? Could high-risk patients be identified early using biomarkers, and referred for GVHD combination approaches, as suggested by Bolaños-Meade et al? 4, 5 Roughly 70% of the patients enrolled in this trial had grade 1 or 2 acute GVHD, a group which historically has the highest response rates to standard therapy. It remains unknown whether the combination of mycophenolate and steroids would have proven superior had higher risk patients been targeted for this trial. Risk stratification of patients with newly diagnosed acute GVHD will form the cornerstone of acute GVHD studies in the next decade, wherein patients who are likely to fail with standard therapy are enrolled onto trials with novel and often organ-specific agents, whereas patients with favorable prognostic covariates are targeted for steroid-sparing strategies. It is quite frustrating that although steroids remain the backbone of GVHD treatment, ;35% to 50% of patients will have some degree of steroid refractoriness, with very poor outcomes. Undoubtedly, testing of novel GVHD prevention strategies with trial endpoints targeting not only a reduction in severe grade 3/4 acute GVHD but also chronic GVHD rates is needed. To this end, BMT CTN 1203 is set, this month, to open a prospective phase 2 evaluation of 3 novel GVHD prevention strategies (posttransplant cyclophosphamide with mycophenolate/ tacrolimus, bortezomib and maraviroc). The primary endpoint of this trial will incorporate not only reduction in acute GVHD 3/4 rates, but also chronic GVHD, nonrelapse, and relapse mortality. Merits and potential of novel agents and interventions 6 will have to be evaluated in a resource-limited environment, and will require newer statistical designs that will accommodate dynamic decision-making, 7 allowing for a reasonable triage of less promising strategies. The pitfalls of any "triage" design, however, are illustrated in the BMT CTN 0302 study, where mycophenolate looked like the "winner" that it never was… The bar is indeed high: preserve the graft-versus-malignancy effect, do not jeopardize immune recovery, and abolish GVHD. As for Don Quixote, we do not want our pursuit to be associated with his name anyway. Rather, we should side with and imitate the author, who ushered in a new literary era. New paradigms for GVHD prevention and treatment, anyone?
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